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A Striped Hyena Scavenging Event: Implications for
Oldowan Hominin Behavior
David E. Leslie
University of Connecticut–Storrs, CT, USA
Abstract: The spotted (Crocuta crocuta), brown (Hyaena brunnea), and striped
hyena (Hyaena hyaena) are well documented collectors of faunal remains. Actualistic studies of spotted and brown hyenas used as analogs for hominin behavior abound, while the striped hyena has received relatively little attention.
Ultimately, the composition of hyena scavenging and den assemblages and
their taphonomic histories are of interest to paleoanthropologists, archaeologists, and paleontologists because they may help elucidate questions about early hominin behavior. Striped hyenas are the most prodigious bone collector
among extant hyenas, and their small body size, omnivorous diet, and deferential behavior are all applicable to previously hypothesized foraging behaviors
of Oldowan hominins. In 2009, near Mount Olorgesailie, in the Kaijado District of Kenya, an adult eland (Taurotragus oryx) was presumably killed by a
lion (Panthera leo), and subsequently scavenged by striped hyenas. Detailed
observations of this scavenging event, which lasted for more than 30 days, are
reported here; the results of this actualistic study are applied to current hypotheses of Oldowan hominin foraging behavior. Given the small body size, solitary social structure, and deferential behavior of striped hyenas, and presumably their Pliocene phylogenetic counterparts, early hominins could have successfully challenged striped hyenas for recently killed prey more efficiently
than they could have contested spotted hyenas for prey. Extant striped hyena
behavior also provides paleoanthropologists with exciting analogs for early
hominin scavenging behavior.
Keywords: Str iped Hyena, taphonomy, ear ly hominin behavior

Introduction
The spotted hyena (Crocuta crocuta) is a successful species of hyena
that has fascinated biologists, archaeologists, and paleontologists. These animals have been used as the rubric for scavenging animals that would have
competed with Oldowan hominins for early access to carcasses for meat and
late access for bone marrow (Blumenschine and Cavallo 1992; Domínguez‐
Rodrigo and Pickering 2003; Lansing et al. 2009). Many actualistic studies
have been conducted with spotted hyenas to infer how archaeological and paleontological sites might have accumulated (Behrensmeyer 1978; Faith et al.
2007; Hill 1978; Pokines and Peterhans 2007). However, other species of hyena interacted with hominins in the past and would have also created paleontological sites. In fact, the spotted hyena is a poor bone accumulator when compared with the brown hyena (Hyaena brunnea) and the striped hyena (Hyaena
hyaena) (Kuhn et al. 2009). While there have been several behavioral and actualistic studies conducted on brown and spotted hyenas (Berger et al. 2009;
Mills 1982, 1989, 1990; Skinner and Van Aarde 1991), academic literature is
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surprisingly sparse on the striped hyena.
Over the summer of 2009, while engaged in archaeological fieldwork
at the site complex of Olorgesailie, Kenya, the scavenging of an adult common
eland (Taurotragus oryx) carcass by a striped hyena was observed. The eland
was presumably killed by an African lion (Panthera leo), and then scavenged
for over 30 days by at least one striped hyena. Detailed observations of striped
hyena scavenging behaviors presented here suggest that paleoanthropologists
should begin to incorporate these behavior patterns (solitary social structure,
omnivorous diet, and sneak and deferential behavior) into the possible scavenging behaviors of early hominins. One of the main implications of this study
is that early hominins would have been able to scavenge mammal remains
from the Pliocene phylogenetic counterparts of striped hyenas more easily than
from those more closely related to spotted hyenas (Werdelin and Solounias
1991).
Background
Hyena Behavior
While behavioral studies of social carnivores abound in the literature,
studies of solitary carnivores are much less common (Wagner et al. 2008). The
hyena family (Hyaenidae) has been extensively studied, but a disproportionate
amount of this work has focused on the spotted hyena, while the striped hyena
has received relatively little attention (Kruuk 1972; Lansing et al. 2009; White
2005). This lack of research may be due to the striped hyena’s solitary behavior and its nocturnal nature. Fortunately, a few studies on the feeding and social
behavior of the striped hyena have been conducted and this work provides a
baseline of information for comparison with the spotted hyena.
Kruuk (1976), while working on a monograph on the behavior of the
spotted hyena in the Serengeti National Park and Ngorongoro Crater in Tanzania, was able to observe the feeding and social behavior of the striped hyena.
Other studies have been carried out on striped hyena bone collecting behavior
in Israel (Horwitz and Smith 1988; Kerbis-Peterhans and Horwitz 1992) and
Jordan (Kuhn 2005), and their diet and spatial distribution in northern Kenya
(Leakey et al. 1999; Wagner et al. 2008) and represent the general extent of
research into striped hyena behavior.
The geographic distribution of the striped hyena extends into pockets
of Sub-Saharan Africa, North Africa, West Asia, and India, while the spotted
hyena is confined to Sub-Saharan Africa (Mills and Hofer 1998). In both Israel
and India, striped hyenas prefer open country as their habitat, but within the
Serengeti they prefer more marginal areas such as the drier savannah grass and
areas with more dense vegetation (Kruuk 1976). This is contrary to spotted
hyenas in the Serengeti, which prefer the open parts of the savannah grasslands
(Kruuk 1972), where large game animals are most abundant.
The striped hyena weighs an average of 26 kg, with males weighing
slightly more than females. The spotted hyena, in contrast, is much larger;
males weigh an average of 48 kg, while females average 55 kg (Kruuk 1972).
The striped hyena is generally a solitary animal, although one study (Wagner et
al. 2008) suggests that they may live in polyandrous spatial groups comprised
of several males and a single female. Although striped hyenas will not regular-
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ly form foraging or social groups, males may form coalitions to defend a female’s territory from other striped hyenas. This is different from the gregarious
behavior of the spotted hyena, which lives in large social groups of up to 100
individuals (Kruuk 1976). Spotted hyenas also live in matrilineal groups dominated by females (Boydston et al. 2001; Goymann et al. 2001; White 2005).
Table 1 displays the diets of striped and spotted hyenas in the Serengeti, based on feces analysis by Kruuk (1976). There are several key differences in the diets of the two species. The spotted hyena is a strict carnivore
that occasionally eats insects, while the striped hyena should be classified as a
true omnivore, as it eats a variety of foods including mammals, reptiles, birds,
insects, and vegetable matter. There is also a clear difference in the prey
choice of these two species. The spotted hyena hunts and scavenges large and
medium sized mammals, although they will also eat very large mammals and
small mammals (Kruuk 1972). The striped hyena, however, does not eat or
have access to very large mammals and instead eats a range of large to very
small mammals. Given what is known about the biology and behavior of these
species, the larger stature and group size of the spotted hyena enables it to
challenge other carnivores for higher ranked food resources in contrast to the
striped hyena, which is forced to rely on lower ranked food sources due to its
smaller stature and low degree of sociality.
Kruuk (1976) also reports direct feeding observations of the striped
hyena, which include animals not present in the 50 fecal samples, specifically
giraffe (Giraffa camelopardalis), lion (Panthera leo), ostrich (Struthio
camelus), vulture (Gyps sp.), spotted hyena (Crocuta crocuta), bat-eared fox
(Otocyon megalotis), and hedgehog (Atelerix sp.), as well as the dung of both
buffalo (Syncerus caffer) and zebra (Equus zebra). These observations varied
between remains found near dens, hair-balls at dens, and direct scavenging
episodes. Although there were no very large mammal remains in the feces of
the striped hyena, it appears that they will scavenge this size class when given
the chance.
Leakey et al. (1999) also observed the diet of the striped hyena near
Lothagam in northern Kenya. Their results do not differ greatly from Kruuk’s
(1976), with a few exceptions. Leakey et al. (1999) collected 120 fecal samples and determined that 37% of the remains constituted vegetable matter, 30%
were bones and teeth, and 20% were insects. A total of 1,452 identifiable
bones were collected from six striped hyena dens, representing 15 different
mammalian species, crocodile (Crocodylus niloticus), catfish (Clarius sp.), and
bird remains. The mammal food sources were comprised of 63.4% ungulates,
25.7% carnivore, and 9.9% human. The majority of the ungulates found at the
hyena dens are comprised of goat (Capra hircus), camel (Camelus dromedaries), and donkey (Equus asinus) that are scavenged and poached from the Turkana people. The carnivore remains came from wild cat (Felis libyca), dog
(canis), and other striped hyena. Prior to Leakey et al. (1999), cannibalism
had not been observed in the striped hyena, but remains the most parsimonious
explanation for processed hyena remains found at the den. The human remains
most likely come from grave sites that the striped hyena excavated, a behavior
that is identical to the grave robbing behavior documented among striped hyenas in Israel (Horwitz and Smith 1988).
Kuhn (2005) excavated five striped hyena dens in the Eastern Jordan
Desert and the faunal assemblages of these sites suggest a somewhat different
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diet when compared with the diets of striped hyenas in East Africa. Kuhn
(2005) identified 3,775 specimens from the five dens, of which only 24.5%
were identifiable to species. The results show that striped hyenas scavenged or
hunted large mammals frequently: camels (Camelus dromedaries) accounted
for 35.2% of the assemblages, sheep and goats (Ovis/Capra) accounted for
13.3%, donkey (Equus asinus) accounted for 9.9%, and wild species accounted
for 3.3% of the combined assemblages. Clearly, in an area where there is little
pressure from other large carnivores and scavengers, and domesticated animals
are plentiful, striped hyenas will prey upon and scavenge large domesticated
mammals; a similar conclusion was drawn by Leakey et al. (1999).
Table 1: Table of diets of striped and spotted hyenas in the Serengeti, based on fecal analysis.
Total indicates percentage of feces (50 striped and 44 spotted) that contain the whole category of
prey and is not a sum. Adapted from Kruuk (1976).

The foraging behavior of the striped hyena is distinct from the spotted
hyena, as expected given the differences in their diets (Table 1). Kruuk (1976)
found that the striped hyena is most active at dusk and early night, followed by
a period of rest and a second, shorter activity period just before dawn, averaging six total hours of foraging time per day. The majority of time was spent
searching for food in an area measuring approximately 44 km2 for females and
72 km2 for males. Kruuk (1976) reported that although the striped hyena search
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patterns appeared random, they were clearly traveling to foraging patches
along the landscape, including human settlements, fruit trees, and large kills.
This is contrary to the spotted hyena, who searches for large kills or hunts in
packs (Kruuk 1972). In fact, the spotted hyena is the most adept mammalian
scavenger because they respond to circling vultures faster than any other carnivore or scavenger (Kruuk 1972). The striped hyena, on the other hand, appears
to have a foraging behavior that is adapted to obtaining small food resources
from dense vegetation areas, foraging for fruits, hunting insects and small animals, and scavenging kills.
Kruuk (1972) also reports on the scavenging behavior of striped hyenas in the Serengeti. On two successive nights, a striped hyena was attracted to
a giraffe (Giraffa camelopardalis) carcass, only to be confronted by a pack of
spotted hyenas. The striped hyena was only successful at taking a piece of skin
from the giraffe once before the spotted hyenas chased it off. Kruuk (1976)
reports that in Israel striped hyenas have been observed to scavenge the hindquarters and the flesh around the anus of donkeys. This is different from spotted hyenas, which usually eat the loins of an animal first (Kruuk 1972). Striped
hyenas have also been observed eating the dung of herbivores.
Most of Kruuk’s (1976) observations of striped hyenas hunting dealt
with insects. The striped hyena would catch insects while they were on the
ground or during flight. Kruuk (1976) witnessed several attempts to catch
birds, amphibians, and reptiles, but none of these hunts were successful. He
also observed twelve attempts to catch mammals of the following species: hare
(Lepus microtis), bat-eared fox (Otocyon megalotis), domestic cat (Felis catus), cheetah cubs (Acinonyx jubatus), reedbuck (Redunca arundinum), Thomson’s gazelle (Eudorcas thomsonii), and Dik-dik (Madoqua kirkii). The only
successful attempt involved a bat-eared fox, which was caught while staring at
Kruuk’s vehicle and not the advancing striped hyena. On one other occasion,
Kruuk (1976) observed a striped hyena with a recently killed hare in its mouth,
and inferred a successful hunt. These hunting behaviors are different from
spotted hyenas, which hunt in large packs and can take down very large mammals, including lions (Kruuk 1972).
The striped hyena will cache uneaten food along the landscape, a behavior that has not been observed in the spotted hyena (Kruuk 1976). This storage behavior is probably related to the striped hyena’s solitary lifestyle, while
the non-caching behavior of the spotted hyena is most likely due to its gregariousness. It would not serve a spotted hyena to cache food along the landscape,
because in their large packs another spotted hyena would see this behavior and
most likely eat the food. The striped hyena will also provision cubs at their
dens, another behavior that has not been recorded among spotted hyenas. This
is also most likely due to the spotted hyena’s gregarious behavior and their
propensity for cannibalism. For these two reasons, the striped hyena collects
many more bones than the spotted hyena, both across the landscape and at den
sites.
When the striped hyena encounters other large carnivores it engages
in sneak behavior. Shipman (1986) describes this sneak behavior as maximizing the amount of meat one animal can scavenge without risking a conflict.
Kruuk (1976) notes that not only do striped hyenas avoid spotted hyenas, but
they will also hide when one comes close to them. Kruuk (1976) also cites
examples of striped hyenas being much more vocal in Israel, where there are
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no other large predators; however, in sub-Saharan Africa these vocalizations
would only serve to attract spotted hyenas.
In Israel, striped hyenas have been observed collecting human remains and bringing these remains back to their den sites. Horwitz and Smith
(1988) excavated two striped hyena dens in the northern area of the Negev
Desert of Israel and found eight human skulls with carnivore damage. Horwitz
and Smith (1988) predicted that puncture marks would best predict the degree
of processing. This prediction was not borne out; striped hyena jaws are not
large enough to engulf a human skull. Instead the progressive pattern of damage to the remains was the best way to predict the degree of processing. In
humans, the areas of skulls that were processed in order of frequency were the
zygomas, facial bones, lateral margins of the orbits, mastoid processes, and
occipital condyles (Horwitz and Smith 1988). This was similar to the pattern of
processing found in forty dog skulls also excavated from the dens. The pattern
of damage in the dog skulls, in order of frequency, were the zygomas, bullae,
pterygoid plates, occipital condyles, supra-orbital processes and frontal crest,
and nasal bones (Horwitz and Smith 1988). Due to their smaller jaws and bite
forces, the striped hyena is not able to process bones to the same degree as the
spotted hyena, and do not leave many puncture marks on skulls of medium to
large sized mammals (Binder and Valkenburgh 2000; Faith 2007; Kuhn et al.
2009).
Striped hyenas also exhibit interesting social behavior for the hyaenid
family. Instead of moving in large packs like spotted hyenas, striped hyenas
are constantly solitary. However, Wagner et al. (2008) report that a group of
striped hyenas in the Laikipia District of Kenya form polyandrous groups.
They found that male and female striped hyenas form spatial groups, but they
do not form foraging or social groups. Males will form coalitions to defend a
single adult female’s territory against other males. Wagner et al. (2008) suggest that the relationship among spatial groups, resources, and patterns is best
explained by the diets of females, the number of males in an area, the number
of guarding males, and the territory size of females. Also, the diets of female
striped hyenas best explains the number of females in an area, while the males
that neighbor a female’s territory are integral in determining the number of
males in a group. The number of males that guard a female’s territory determines the size of that female’s territory, and the female territory size, in turn,
can determine the male territory size (Wagner et al. 2008). While the logistics
of predicting striped hyena spatial patterns and social behaviors developed by
Wagner et al. (2008) require further testing, one of the key aspects of their
study is the existence of polyandrous behavior in an otherwise solitary species.
In sum, the striped hyena is a solitary, sometimes polyandrous species
of hyena, in which the males are slightly dominant. They regularly collect
large quantities of bones, both across the landscape and at their den sites. They
have also been known to excavate graves and take human remains back to their
dens, but interestingly, puncture marks on skulls are not the best indicator of
the degree of processing or resource stress. Instead the progressive pattern of
damage to the skull is indicative of the degree of striped hyena scavenging and
bone processing. As an alternative to focusing on hunting or scavenging large
mammals, striped hyenas engage in omnivorous optimal foraging behavior,
eating almost anything they come across, while actively hunting and scavenging smaller animals instead of larger prey. During times of resource stress,

128 A Striped Hyena Scavenging Event
striped hyenas will rely more on fruits and vegetables instead of meat. Although relatively little is known about striped hyena behavior, it is apparent that
its behavior differs substantially from the spotted hyena.
Site Background
Mount Olorgesailie and the surrounding graben and basin are situated
in the southern Kenyan Rift Valley, Southwest of the Ngong Hills and Northeast of Lake Magadi, in the Kaijado District. The Kaijado District is one of
nine Key Resource Areas (KRAs) in Kenya, which are interspersed within
Kenyan rangelands and provide foraging zones for herbivores during dry seasons (Ngugi and Conant 2008). Communal and smaller individually owned
parcel ranches are common in the district, and are increasing the degree of
fragmentation of rangelands (Kimani and Pickard 1998). The dominant land
cover type for the Kaijado District is shrub savannah, and the mean annual
rainfall is approximately 500 mm (FAO 2000; Ngugi and Conant 2008). The
local environment where the eland was killed is riverine woodland, with surrounding open shrub savannah. The river is dry for most of the year, but wet
periodically during the wet season, depending on the amount of local precipitation.
In recent years, wild animals have been relatively uncommon at Olorgesailie, but in 2009 a drought had set in that adversely affected the local Maasai cattle population, possibly attracting predators and scavengers. Olorgesailie
is a stopping point for Tanzanian Maasai people who are driving their cattle to
markets in Nairobi. Presumably, because the drought reduced the amount of
people and cattle in the area, and also the key resources in the area, wild animals were more common in 2009 due to decreased competition with domesticated animals. Grant’s gazelle (Gazella granti), eland (Taurotragus oryx), giraffe (Giraffa camelopardalis), olive baboon (Papio anubis), and Kirk’s Dikdik (Rhynchotragus kirki) were seen frequently that year. Both aardvark
(Orycteropus afer) and leopard (Panthera pardus) footprints were also common. Striped hyenas are relatively common in the area; one was seen during
the 2008 field season, a weathered skull was found in 2009, and they were often heard at night from the camp. Spotted hyenas are uncommon, although a
local Maasai man did say that in 2006 a man had been trapped in his car overnight by a pack of spotted hyenas about 40 kilometers from the mountain.
Oldowan Scavenging Behavior
Paleoanthropologists disagree vociferously about the nature of scavenging and possible hunting behavior of Oldowan hominins. The scavenging
behavior, or secondary access to carcasses, has been suggested in several different scenarios. One of the earlier developed scenarios is the marginal scavenging of recently abandoned food remains, a relatively safe albeit low food
yield strategy (Binford 1981). Bunn (2001) suggested power scavenging or
direct confrontational scavenging, where hominins could usurp mostly complete carcasses from other predators. Passive scavenging, the disarticulation
and removal of carcass parts (flesh, marrow, limbs, and brains) while unattended by predators but before other scavengers locate the carcass, would allow
hominins intermediate food yields when compared with marginal or power
scavenging, and could be considered less dangerous to hominins
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(Blumenschine and Cavallo 1992). Finally, direct hunting of medium to large
sized mammals could provide Oldowan hominins with early access to carcasses without the dangers of directly engaging large felid or hyena predators and
scavengers (Domínguez-Rodrigo and Barba 2006). A direct comparison of
modern striped hyena scavenging behavior may be useful in extrapolating
Oldowan hominin behavior.
Methods
While engaged in archaeological fieldwork at Olorgesailie, Kenya,
during the summer of 2009, a freshly killed eland (Taurotragus oryx) carcass
was observed by a research team on July 6th. It was clear the eland had not
been dead for more than a day, as the blood had dried, but none of the remaining organs or meat had begun to putrefy. The eland was also killed in close
proximity to an archaeological site, along a path traversed by the team every
day, and could not have been dead for more than 24 hours. The eland was
killed at the edge of the riverine woodland, just above the dry riverbed of the
Olorgesailie River. A lion was the most likely predator responsible for the kill.
On the initial observation of the eland carcass, lion footprints were abundant
near the carcass, and were identified using Stuart and Stuart (2000). The adult
age of the eland makes it unlikely that any other predator would have been able
to bring it down, and the wounds sustained by the eland suggest the killer was
a member of the felid family. The eland’s esophagus had been crushed, the
organs, guts, and blood had been eaten, the large intestines had been dragged
away from the carcass, and there were claw marks where the predator attempted to bury the entrails. These are all typical behaviors of a lion killing a large
mammal (Stuart and Stuart 2000).
This eland carcass presented an opportunity to observe the scavenging
behavior of local striped hyenas and to test carcass survivability and disarticulation sequences predicted by Blumenschine and Cavallo (1992) and Hill
(1979). For the remainder of the field season (38 days), the scavenging behavior associated with the carcass was observed. Tracks of any additional animals
were noted, although after the initial lion tracks, only striped hyena tracks were
apparent. All tracks of animals were identified following Stuart and Stuart
(2000). Detailed notes about the scavenging events were recorded, including
the order of disarticulation, disappearance of elements, movement of the carcass and individual elements, and degree of rot of the carcass. Movement of
the carcass was measured using metric tapes and a GPS system. Hereafter each
day is referred to with reference to the day the carcass was found (July 6, 2009)
and subsequently scavenged by striped hyenas.
Results
On Day 1 (July 6) the carcass was untouched by scavengers and the
only traces on the carcass appeared to have been made by the lion (Figure 1).
The vital organs had been eaten and most of the blood had been drained from
the carcass. Some meat on the underbelly of the carcass had also been eaten
and the large intestine had been dragged approximately three meters from the
body. Putrefaction of the carcass had not set in, indicating that it was killed no
more than one day prior to July 6.
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Figure 1: Images of eland carcass captured on different days of multi-day scavenging event;
Days 1, 3, and 4 are displayed above.

The carcass scavenging was not documented on Day 2 (July 7), but by
Day 3 (July 8) it was clear that at least one striped hyena had discovered the
carcass, and putrefaction had set in. There were multiple hyena tracks surrounding the carcass (suggesting more than one hyena scavenged the eland),
the large intestinal sac had been disturbed, and approximately one-third of the
entrails had been eaten (Figure 1). Almost all of the underbelly meat and skin
had been consumed, as well as skin and meat around the face. A small portion
of meat and skin from the lower left loin and approximately half of the meat
and skin from both hindquarters had been scavenged (Figure 1). With the skin
of the face eaten, it was clear that the eland was a prime-aged adult; all of the
molars were erupted, but had not been worn down significantly (Hilson 1986).
By Day 4 (July 9), the meat and skin from the hindquarters and the
remaining meat and skin from the lower loin of the eland had been entirely
consumed by striped hyenas (Figure 1). The large intestines were now completely eaten and approximately one third of the left foreleg’s meat and skin
had also been consumed. Day 4 also marked the cusp of the 100-hour mark
(with reference to the predation event) that Blumenschine and Cavallo (1992)
predict should see the carcass disappear with spotted hyenas in a savannah
environment.
By Day 5 (July 10), the meat and skin from the upper loin of the eland
had been completely eaten, exposing sections of the ribcage. Small portions of
the neck and skull had been scavenged as well. To this point, no elements had
been disarticulated. By Day 6 (July 11), nearly all the remaining skin covering
the ribcage and loins had been consumed (Figure 2). The left foreleg had also
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been disarticulated, and all the meat attached to it was consumed. These bones
were still articulated in anatomical position, some of the tendons and cartilage
remained intact, and the left foreleg was immediately adjacent to the rest of the
eland carcass.

Figure 2: Images of eland carcass captured on different days of multi-day scavenging event;
Days 6, 8, 10, and 11 are displayed above.

By Day 7 (July 12), the left foreleg bones had been dragged approximately three meters from the carcass, but were still articulated. By Day 8 (July
13), the striped hyenas had moved the carcass approximately one meter from its
original position and the right foreleg appeared to be gone. Upon further inspection, the shoulder meat from the right foreleg had been consumed, and the
rest of the foreleg was wedged underneath the carcass, probably as it was
dragged. The hyenas had also completely exposed the left portion of the ribcage (Figure 2).
By Day 9 (July 14), portions of meat from the right hindleg had been
consumed along the tibia and femur. Both the left and right sections of the
ribcage were now almost fully exposed. The left hindleg had been disarticulated from the carcass, and the right foreleg was still wedged beneath it. By Day
10 (July 15), more of the meat on the right hindleg along the tibia had been
eaten (Figure 2). Skin remained only on the neck and part of the loins of the
eland. The hyenas had also moved the carcass another 1.5 meters.
By Day 11 (July 16), the left scapula had been disarticulated and lay
approximately two meters from the carcass, while the right foreleg was no
longer wedged underneath the carcass (Figure 2). By Day 12 (July 17), the entire right hindleg had been disarticulated from the carcass and could not be lo-
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cated. The striped hyenas had also moved the carcass approximately 50 centimeters (Figure 3).

Figure 3: Images of eland carcass captured on different days of multi-day scavenging event;
Days 12, 13, 19, and 24 are displayed above.

By Day 13 (July 18), the scapula had been dragged two meters, and
the skull was now completely exposed. The right hindleg had also been transported approximately 85 meters from the main carcass, with portions of the
marrow exposed in the femur (Figure 3). By Day 14 (July 19), the position and
condition of the carcass and the right hindleg appeared unchanged. This was
the first day that carrion vultures were observed. By Day 15 (July 20), the
striped hyenas had removed the remaining skin from the ribcage and the carcass had again been slightly moved. By Day 16 (July 21), the right hindleg was
missing, but the main part of the carcass was apparently untouched. On Day 17
(July 22), the carcass remained untouched. By Day 18 (July 23), the skull,
neck, associated skin, and right scapula and foreleg had been separated from
the ribcage and pelvis. By Day 19 (July 24), the ribcage and pelvis had been
moved approximately one meter from the skull, neck, skin, and right scapula
and foreleg (Figure 3).
On Days 20 and 21 (July 25–26), there was no apparent change in the
carcass composition, although the left scapula was moved one meter and the
ribcage and pelvis were moved three meters from the neck and skull portion of
the carcass. By Day 22 (July 27), the ribcage and pelvis had been moved another two meters and the sternum had been removed from the ribcage. The
skull, neck, and right foreleg and scapula had also been moved an additional
meter. On Day 23 (July 28), no changes were observed in the condition of the
carcass.
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By Day 24 (July 29), the pelvis and lumbar vertebrae had been removed from the ribcage (Figure 3). The cervical vertebrae had also been removed from the skull. There were no apparent changes in the composition of
the carcass from Days 25 to 27 (July 30–August 1), but on Day 28 (August 2),
the cervical vertebrae lay approximately three meters from the skull, associated
skin and right foreleg and scapula. On Days 29 to 31 (August 3–5), there were
no observed changes in the carcass, but on Day 32 (August 6), the cervical
vertebrae had been moved eight meters from the skull, associated skin, and
right foreleg and scapula. On Days 33 to 38 (August 7–12), no changes were
observed in the position or condition of the carcass. Other than an occasional
carrion vulture, no other scavengers left tracks or signs near the carcass. Only
striped hyena tracks were observed after Day 1.
Discussion
Some interesting observations can be made from these data that contribute to the broader understanding of scavenging niches. First, striped hyenas
can intensively scavenge very large mammals opportunistically. This research
represents one of the few instances that striped hyenas have been (indirectly)
observed scavenging an eland carcass. The dearth of recorded observations of
striped hyena scavenging of very large mammals may be due to their nocturnal
behavior, but is more likely due to their lower rank in areas where spotted hyenas are present. Given the opportunity, striped hyenas can fill ecological niches
generally left to spotted hyenas.
A second observation is that striped hyenas apparently require much
more time to extract nutrients from a carcass than do spotted hyenas. Instead of
processing the carcass in the 100 hours that Blumenschine and Cavallo (1992)
predicted for spotted hyenas in a savannah environment, the eland carcass survived over 912 hours of scavenging by striped hyenas in a riverine woodland
environment. This is likely the result of several factors. First, the vegetation
cover probably made the carcass difficult for vultures and other carrion birds to
locate. Second, the carcass was located approximately two kilometers from a
Maasai village and one kilometer from the Olorgesailie Site Museum. The
proximity to these two locations may have discouraged diurnal scavenging.
The dead eland also lay along a footpath that was heavily trafficked by archaeologists, which would have further discouraged scavengers. Striped hyenas,
however, were immune to these obstacles because they scavenge at night. The
eland carcass was scavenged almost exclusively by striped hyenas, providing
important information about the timing and length of scavenging by this species, although a few carrion vultures were noticed by Day 14.
Perhaps the factor most affecting the carcass’ survivability is the solitary social structure of the striped hyena. The solitary nature of the striped hyena resulted in the carcass being exploited by a few animals (or one) at a time,
rather than a large group of animals. This enabled the carcass to survive far
longer than it would have under spotted hyena group scavenging conditions.
The exact number of striped hyenas engaging in this scavenging event is unknown, but it may have only been one; that would explain the long carcass
survivability. The local human impact at Olorgesailie may have also created a
niche for omnivorous striped hyenas, but prevents spotted hyenas from living
in the area due to the dwindling large mammal populations. Regardless, the
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situation at Olorgesailie suggests that striped hyenas are adapted to filling
niches that spotted hyenas are incapable of filling, a trait that might extend into
the past. If this is the case, striped hyenas could be expected to have filled
niches away from spotted hyena populations, which may have implications for
hominin scavenging opportunities.
A third observation is the widespread behavioral adaptations of
striped hyena scavenging. In different contexts (Kruuk 1972) striped hyenas
have been observed to open a carcass up from the hindquarters. The striped
hyenas at Olorgesailie displayed the same behavior, eating the hindquarters of
the eland prior to the loins. Striped hyenas also engage in caching behavior.
This was demonstrated with the right hindleg, which was removed from the
carcass by Day 12 and found on Day 13 some 85 meters from the main carcass. This leg was left unmolested for two days before a striped hyena returned
to it, to presumably finish eating it or drag it to its den. Striped hyenas have
also been observed to eat the dung of other animals (Kruuk 1972). This behavior was observed when the eland’s large intestines were consumed by Day 4.
A fourth observation is a notable difference in the expected disarticulation sequence from Blumenschine and Cavallo (1992). Instead of disarticulating the hindlegs first as predicted, the striped hyenas first disarticulated the
left foreleg and then disarticulated the hindlegs, ultimately leaving the right
foreleg with the carcass. This may be one spurious encounter, or it may be that
the foreleg of an eland is more prone to disarticulation and the right foreleg
was not disarticulated due to being wedged under the carcass for four days.
This would be in keeping with Hill (1979), who suggests that the order of disarticulation of an animal by scavengers is dependent on the species of the carcass.
The observations of striped hyena scavenging behavior at Olorgesailie may have several implications for Oldowan hominin behavioral research.
First, in areas where striped hyenas were common but spotted hyenas were not
(or their Pliocene phylogenetic counterparts), hominins could have been more
successful at scavenging carcasses (Werdelin and Solounias 1991). This is due
mostly to the solitary behavior of the striped hyena, which in turn leads to
longer carcass survivability on the landscape. Hominins would have been more
efficient in their scavenging niches in areas where Pliocene phylogenetic counterparts of striped hyenas were common, but spotted hyenas were not. Another
factor impacting carcass survivability is the environment where the kill takes
place. If killed in the open savannah the carcass will not survive long, probably
due to vultures circling overhead, cueing other scavengers. However, in a
closed woodland, a carcass would be more likely to survive for a longer period
of time. This is problematic because Oldowan hominins would certainly be
more adept at spotting carcasses in open environments, but if they were able to
develop a way to find carcasses in closed woodland environments they would
have greater access to food resources.
Another benefit of living in areas with striped rather than spotted hyenas is that striped hyenas are smaller animals. This, as Shipman (1986) notes,
would have allowed hominins greater access to carcasses as well. Because they
are solitary and small in size, it would have been easier for groups of early
hominins to move striped hyenas away from kills. Smaller bodied Pliocene
hyenas may have allowed Oldowan hominins to employ power scavenging as
a foraging behavior (Bunn 2001). This would be in keeping with Kruuk’s
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(1976) observation that striped hyenas defer whenever they encounter a larger
predator. Additionally, the nocturnal nature of striped hyenas likely would have
reduced the likelihood of encountering early hominins. The opposing behavior
patterns of the two species would have enabled hominins to scavenge the same
carcass as striped hyenas at different times.
Finally, striped hyenas may also serve as a good analog for Oldowan
hominin behavior. Many people have investigated spotted hyenas as analogs
for hominin behavior, but only Shipman (1986) has suggested striped hyenas as
an analog. Striped hyenas, however, may serve as a better comparison to these
early hominins. They are omnivorous and have a similar body size (26kg). Although striped hyenas are not as gregarious as Oldowan hominins are suspected
to have been, they do form polyandrous groups, which would serve as a novel
analog for early hominins.
Conclusions
The striped hyena has been grossly understudied when compared with
the spotted hyena. Paleoanthropologists are better served with multiple examples of extant hyena behavior to reconstruct early hominin daily lifeways. That
the behavior of the striped hyena differs from the spotted hyena is apparent, but
its’ importance to the paleoanthropological record has so far been underappreciated (but see Shipman [1986] and Turner [1988]). The scavenging behaviors
of the striped hyenas under study at Olorgesailie indicate that given an environment where larger carnivores are absent, large carcasses will persist well beyond the expected limit of scavenging. This has implications for striped hyena
behavioral research, pointing towards behavioral continuity and spotted hyena
niche filling. The documented disarticulation sequence of the eland carcass also
deviates from the one predicted by Blumenschine and Cavallo (1992). These
observations provide evidence to suggest that striped hyena behavior should be
incorporated into early hominin scavenging patterns.
The observations presented here suggest that hominins would have
found it more energetically efficient to scavenge food resources from the Pliocene phylogenetic counterparts of striped hyenas, rather than scavenging from
the ancestors of spotted hyenas. This is due to striped hyenas’ small body size,
solitary nature, and nocturnal feeding habits. Further study of striped hyenas’
behavior should be undertaken to verify the length of carcass survivability observed in this study. This would help to determine if the woodland environment
better determines lengthened carcass survivability or if the striped hyenas’
feeding behavior is more important in carcass survivability. Although these
observations were made in an area that has been altered by the Maasai to exclude spotted hyenas, it still holds that striped hyenas occupy separate niches
from spotted hyenas. This alone seems enough to warrant further study in
striped hyena behavior and will certainly aid paleoanthropologists in reconstructing past hominin lifeways.
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